Effective mental health care requires a high performing, interprofessional team. Among 79 mental health teams in Quebec (Canada), this exploratory study aims to 1) determine the association between work role performance and a wide range of variables related to team effectiveness according to the literature, and to 2) using structural equation modelling, assess the covariance between each of these variables as well as the correlation with other exogenous variables. Work role performance was measured with an adapted version of a work role questionnaire. Various independent variables including team manager characteristics, user characteristics, team profiles, clinical activities, organizational culture, network integration strategies and frequency/satisfaction of interactions with other teams or services were analyzed under the structural equation model. The later provided a good fit with the data. Frequent use of standardized procedures and evaluation tools (e.g. screening and assessment tools for mental health disorders) and team manager seniority exerted the most direct effect on work role performance. While network integration strategies had little effect on work role performance, there was a high covariance between this variable and those directly affecting work role performance among mental health teams. The results suggest that the mental healthcare system should apply standardized procedures and evaluation tools and, to a lesser extent, clinical approaches to improve work role performance in mental health teams. Overall, a more systematic implementation of network integration strategies may contribute to improved work role performance in mental health care.
Introduction
Over the last two decades, most industrial countries have reformed their mental healthcare system [1] [2] [3] . Although there may be some differences regarding targeted mental disorders, structure, or clinical interventions, these reforms pursue similar objectives: a better response to the needs of persons with mental health disorders through enhanced accessibility, quality and continuity of care. Mental health reforms seek to widen access to care by prioritizing mental health services in primary care [4] , which are less stigmatizing than specialized services. Concerning quality of care, the reforms promote evidence-based practices (e.g. strength model [5] for severe mental disorders, and stepped care [6] for depressive and anxiety disorders); these PLOS ONE | https://doi.org/10.1371/journal.pone.0185451 October 9, 2017 1 / 14 a1111111111 a1111111111 a1111111111 a1111111111 a1111111111
variables related to team diversity, which also have contradictory implications for work role performance [29, 30] . To the best of our knowledge, however, the effect of evidence-based practices (such as clinical approaches) on work role performance, or those of standardized procedures and evaluation tools, have never been assessed, despite the awareness that these variables improve quality of care for users with mental health and substance use disorders [10, 11] . Moreover, the influence of user characteristics on work role performance among teams has not been examined. Relationships between work role performance and the external environments (including organizational context) have seldom been analyzed [15] . One exception is organizational culture, which was found to have an either positive or negative relationship with work role performance on teams [31] [32] [33] . Some studies found an association between work role performance and team effectiveness when integration strategies, such as interdisciplinary training [34, 35] , were applied. Furthermore, no known studies have measured the association between work role performance and frequency of interaction with other teams or services. There is an assumption that frequent interaction with others professionals in mental health networks would increase trust, a variable strongly associated with work role performance [27] .
Since task-design variables (e.g. standardized procedures, evaluation tools and user characteristics) and variables related to external environments (e.g. frequency and satisfaction of interactions with other teams or services) have rarely been examined in relation to work role performance, the present exploratory study aims to: 1) determine the association between work role performance and a wide range of variables related to team effectiveness gleaned from the literature, and 2) assess the covariance between each of these variables as well as their correlations with other exogenous variables. No known study has identified mediators of work role performance among mental health teams. Structural equation modelling was then used to define relationships between work role performance, variables associated with team effectiveness, and possible mediators.
Materials and methods

Study design and data collection
This study falls within a larger research project evaluating the implementation of mental health reforms [36] in Quebec (Canada) from 2005 to 2015 across 11 local health networks. The reforms sought to strengthen community mental health services by establishing primary care teams in 95 local health networks. It also promoted evidence-based practices and encouraged collaboration between primary care and specialized services through the implementation of several network integration strategies such as service agreements, liaison officers and shared training.
Networks were identified in consultation with 20 decision makers and selected according to the diversity of services offered, the integration strategies, the uptake of best practices and the level of implementation of the reforms. Two rural territories without specialized mental health services were removed from this study because they had too few interactions with other teams. Selected networks served populations of between 64,000 and 290,000 individuals.
An advisory committee with representatives from each selected network identified managers in each mental health team who could be recruited to the study. We collected data using structured, self-administered questionnaires with questions concerning mental health services in the previous 12 months. The questionnaires, adapted for primary care teams and specialized mental healthcare teams, were completed by managers (n = 88) between October 2013 and June 2014. They included 252 categorical and continuous items with five-point Likert scale responses. The mental health services questionnaires included the following elements: 1) manager characteristics (age, gender, seniority), 2) user characteristics (income, diagnosis), 3) team characteristics (types of primary care or specialized services, number and types of professionals), 4) clinical activities (frequency of use of standardized procedures and evaluation tools, and frequency of use of clinical approaches (e.g. cognitive behavior therapy), 5) organizational culture, 6) network integration strategies, 7) frequency and satisfaction regarding interactions with other teams and services, and 8) assessment of mental health services in the network. Team managers were encouraged to consult their organizational administrative data banks and their team members in completing the questionnaires. Completion of questionnaires required approximately one hour.
A conceptual framework (Fig 1) adapted from the Integrated Team Effectiveness Model [15] guided the analyses. The independent variables were organized from internal team-level characteristics to the external environment.
We measured the dependent variable "work role performance" with an adapted version of the Work Role Questionnaire [22] . Using a referent-shift approach [37] , the nine original items designed to measure how individual behaviors among team members contribute to work role performance, for example: "I respond constructively to changes in the way my team works", were adapted in order to solicit manager perceptions on how behaviors at the team-level may shape work role performance, for example: "Team members respond constructively to changes in the way my team works." The aggregated Cronbach alpha (α) was 0.91, and ranged from 0.87 to 0.94 for each of the three sub-dimensions (proficiency, adaptivity, proactivity).
Organizational culture was assessed with the Organizational Culture Assessment Instrument (OCAI) [38] . This questionnaire covered six aspects. For each of them, participants had to distribute 100 points across four possible choices for each question. The OCAI identifies four organizational cultures: 1) Clan/Family, 2) Adhocracy/Entrepreneurial, 3) Market/Rational, and 4) Hierarchy/Bureaucratic [39] .
Standardized procedures and evaluation tools related to clinical activities included MH disorder screening and assessment tools, substance use disorder screening and assessment tools, as well as other assesment tools for the following: patient satisfaction, clinical feedback procedures, clinical protocols, best practice guidelines, intra-organizational referral procedures, and shared clinical records. These variables were measured on five-point Likert scales (1 = almost never used; 5 = very often used) and merged into a global score (range from 9 to 45). As clinical approaches, it included cognitive behavior therapy, motivational interviewing, care pathways, recovery approach, strengths model, self-management, and stepped care. These variables were measured using five-point Likert scales (1 = almost never used; 5 = very often used) and then merged into a global score (range from 7 to 35). These variables, as well as a list of other key concepts included in this study, are described in an Appendix.
Network integration strategies included staff supervision level, systematic patient monitoring, waiting list management procedures, liaison officers, shared staff, service availability for substance use disorders, strategic planning, service agreements, shared training, inter-organizational referral procedures, and network resource directories. These variables were measured with a five-point Likert scale (1 = absent; 5 = completed implementation) and merged into a global score (range from 11 to 55) (see Appendix).
Finally, the frequency of interactions with other teams or services included interactions with primary care teams, general hospital or psychiatric hospital services, general practitioners, community mental health organizations (e.g. crisis centers, self-help groups), other community organizations (e.g. Alcoholics Anonymous, Narcotics Anonymous), inter-sectoral organizations (e.g. school, police), substance use disorder rehabilitation centers, and other providers (e.g. pharmacists). These variables were measured on a five-point Likert scale (1 = very low; 5 = very high), and also merged into a global score (range from 33 to 165).
All participants signed an informed consent form. The research ethics board of the Douglas Mental Health University Institute approved the multi-site study protocol (MP-IUMD-11037). 
Analyses
The data were scrutinized for missing values, univariate outliers, and normality assumptions (skewness and kurtosis). There was very little missing data, and no outliers. The pattern of missing data was analyzed with SPSS, 24 th edition, revealing a random distribution; the data were replaced by mean values. Variables not normally distributed were discarded in building the model. Default criteria for the model were not adjusted in order to achieve convergence. Univariate analyses comprised frequency distributions and percentages for categorical variables and central tendency measures for continuous variables (mean values and standard deviations). Variables included in the structural equation model (SEM) were those identified in the literature [10, 11, 40] related to team effectiveness. The purpose was to assess the relationships between exogenous and endogenous variables (work role performance scores) and also the magnitude of covariance among the exogenous variables. The SEM of work role performance was computed using the program AMOS 21 for SPSS. It was built step by step guided by model quality parameters: chi-square statistics, degrees of freedom, and goodness-of-fit statistics. Regarding multivariate assumptions, a curve estimation testing all relationships between variables was calculated and found that they were sufficiently linear to be tested in the SEM model (P<0.000). Multicollinearity was also assessed using linear regression collinearity diagnostics: all variance inflator factors (VIF) were under 1.5, and all tolerance statistics were over 8.0. Direct and indirect effects, with and without mediators and bootstrapping, were estimated. Estimation and evaluation of fit were carried out using maximum likelihood tests.
The goodness-of-fit statistics relied notably on the root-mean-square residual (RMR), the comparative fit index (CFI), the root-mean-square error of approximation (RMSEA), the PCLOSE, and the Akaike information criterion (AIC). The p-value of the chi-square statistics reflects agreement between the SEM and the data. When the null hypothesis indicates that the SEM fits the data, the chi-square p-value should be non-significant (> 0.05) [41] . The RMR expresses the quotient by which the sample variances and co-variances differ from estimates; the smaller it is, the better the fit (0 meaning a perfect fit). The CFI constitutes the ratio between the model being estimated and the baseline model, based on discrepancy and degree of freedom [42] . A CFI close to 1 indicates an excellent fit. The RMSEA reflects the residuals in the model estimates. A RMSEA of 0.05 or less indicates a close fit [43] . The PCLOSE is the p-value from the assessment of the null hypothesis that the RMSEA does not exceed the alpha value of 0.05. A non-significant PCLOSE (> 0.05) indicates a close fit. The AIC is a comparative criterion of fit, which has no meaning without comparing different models. It reflects the balance between model fit and parsimony. The latter is violated when unnecessary parameters are retained in the model. As such, the AIC indicates improvement in model fit and parsimony from one model to another [44] . When comparing different models, smaller AIC indicates a better model.
Results
Managers from 81 clinical teams out of 88 potential teams responded to the invitation to participate in this study. Two participants were excluded because their healthcare settings did not include specialized mental health services; the remaining 79 participants were recruited, representing a 92% response rate. Comparison analyses were made between the 79 participants and the seven1 non-participants with regard to the distributions for gender and type of healthcare settings (primary vs specialized healthcare services), and no significant differences were found (Gender: Pearson Chi-square = .604; df = 1; Fisher's Exact Test 2-sided P = .437; Type of healthcare setting: Pearson Chi-square = .604; df = 1; Fisher's Exact Test 2-sided P = .435). Among the 79 participating team managers, females outnumbered males by more than two to one (68% versus 32%). Their mean age was 44. Thirty-nine percent of managers came from primary healthcare services, and 61% from specialized healthcare services. Twenty-nine percent of managers (n = 23) worked in psychiatric hospitals and 71% (n = 56) in health and social service centers, which were institutions created by the merger of local community services centers, general hospitals and nursing homes under the Quebec reform. The most prevalent types of teams were inpatient units (n = 18; 23%), followed by out-patient clinics (n = 16; 20%), basic primary care mental health teams (n = 14; 18%), evaluation teams (n = 9; 11%), rehabilitation teams (n = 9: 11%), intensive case management teams (n = 8; 10%) and assertive community treatment teams (n = 5; 6%). Average seniority among team managers was six years. Table 1 presents additional team characteristics. The overall work role performance score ranged from 23 to 45, with a mean of 36 (SD: 4.65).
For the structural equation model (SEM : Fig 2) , AMOS achieved a minimum chi-square of 0.022; df = 1; p = 0.883, meaning that the departure of the data from the model was non-significant. The goodness of fit resulted in the following estimates: RMR = 0.047; CFI: 1.000; RMSEA < 0.0001; PCLOSE: 0.894. These results indicated a nearly perfect model fit. For the standardized regression weights ( Table 2) , work role performance was significantly associated with frequency of use with respect to standardized procedures and evaluation tools (estimate: .0377; p = 0.001) and with seniority of the team manager (estimate: .0191; p = 0.044). Other variables were associated, although not significantly, with work role performance; they were, in decreasing order of importance: frequency of use of clinical approaches (clinical activities), proportion of users with personality disorders, proportion of high users of mental health services (user characteristics), specialized mental health services (team characteristics), and frequency of interactions with other teams or services.
The highest estimates of covariance (Table 3 ) occurred between frequency of use of standardized procedures and evaluation tools, and the level of implementation for network integration strategies (estimate: 0.55; p = 0.001); between frequency of interactions with other teams or services and seniority of the team manager (estimate: 0.52; p = 0.001); between 
Discussion
The findings revealed that work role performance was associated almost exclusively with variables related to team attributes (procedures and tools, seniority in the team, clinical approaches, users with personality disorders, specialized care settings and high users of mental health services). The only other variables directly associated with work role performance was interaction with other teams or organizations. The most important finding relates to the close connection between work role performance and frequency of use of standardized procedures and evaluation tools. This association, which has yet to be identified in the literature, as far as we know, would seem perfectly reasonable. That is, the use of standardized procedures and evaluation tools has been found to increase proficiency and proactivity among mental health professionals [45] , enabling them to better screen for mental disorders or substance use disorders [34] and to make informed decisions about treatment based on diagnosis. Considering the increasing frequency of complex mental health disorders and co-occurring mental disorders and substance use disorders [46] , systematic use of these procedures and evaluation tools is essential in order to maintain proficiency among professionals [22] . Moreover, standardized procedures and evaluation tools facilitate development of a shared vision [47] which is essential for effective team integration [25] and work role performance. These procedures and tools also help to standardize care in multidisciplinary teams, improving quality of care, in turn [25] . The association between clinical approaches and work role performance also appears reasonable, as knowledge about multiple clinical approaches, and their use, allows mental health professionals to better adapt to various types of clientele and to address mental health issues, improving user outcomes [34] . These clinical approaches for mental health disorders (e.g. cognitive behavior therapy [48] ) are generally considered evidence-based, as are other approaches geared to specific disorders such as depression (e.g. illness self-management [49] ) or for substance use disorders (e.g. motivational interviewing [50] ). Use of clinical approaches also involves sharing knowledge, skills, practices and experience among professionals on the same team and requires that they work together, improving communication and interpersonal relationships [40, 51] .
The correlation between standardized procedures and evaluation tools, and clinical approaches also stands to reason, as these procedures and tools might be expected to help determine which clinical approaches should be used. There was also a high degree of covariance with network integration strategies in the study: standardized procedures, evaluation tools and clinical approaches are in fact included in the notion of network integration, and their use is known to produce better outcomes [52] . Another major finding concerned the link between work role performance and the seniority of team managers. Senior managers may be better acquainted with professionals, individually or collectively, and likely exercise greater leadership, which makes them more likely to influence team processes (e.g. coordination, knowledge-sharing, etc.) and performance [26] . According to the literature, the impact of leadership on individual and organizational performance is crucial [25, 53, 54] . The seniority of team managers also influences the frequency of interactions with other teams or services, support for network integration strategies and frequency of use among standardized procedures and evaluation tools. We may presume that experienced team managers would be more aware of existing resources, and would have formalized connections with them through various network integration strategies including service agreements, use of liaison officers, or joint training. Interaction with other teams or organizations may also familiarize team managers with new procedures, evaluation tools and clinical approaches that may be implemented within their teams.
Two user characteristics were associated with work role performance: proportion of users with personality disorders (UPDs) and proportion of high users. It is possible that these users require concerted action involving multiple health professionals; the strong correlation between these two user profiles is well documented in the literature. UPDs were identified as more likely to be high users of healthcare services, including primary care and specialized services [55] [56] [57] . A covariance emerged between network integration strategies and high users, but not between these strategies and UPDs. This seems to indicate that service integration focuses on users with complex problems [58] (e.g. co-occurring mental health and substance use disorders) rather than on patients with personality disorders only.
The association between specialized mental health teams and work role performance may reflect the longer-term establishment of specialized teams and their hierarchical structure, as compared with primary care teams. The more recent existence of the primary care teams in our sample also suggests that some may have lacked a full complement of staff, and that their team members were perhaps less well acquainted with each other. We also found a strong covariance between specialized mental health teams and use of network integration strategies. According to Liljegren [59] , a higher degree of integration is required in order for specialization to occur. Providing continuity of care for users with severe mental health disorders after transfer to the community requires that institutions offering specialized services, such as psychiatric hospitals, formalize their interactions with other providers.
The association between frequent interactions with other teams and services, and work role performance further suggests that such interactions promote adaptivity and proactivity in mental health teams through the acquisition and mastery of new work methods or procedures. As mentioned previously, there was high covariance between frequency of interactions and the seniority of team managers, suggesting that experienced managers were more cognizant of existing resources. We also identified a strong link between specialized mental health teams and network integration strategies, which are designed precisely to ensure a closer working relationship among diverse teams and organizations. Indeed, specialized and primary care teams need to operate jointly if they are to offer the kind of biopsychosocial approach essential for effective treatment of people with a mental health condition [14] .
Finally, the strong correlation between all variables associated with work role performance and network integration strategies, with the exception of proportion of UPDs, represented a major finding of this study. Inadequate treatment of complex or chronic mental health disorders often results from a disorganized healthcare system [60, 61] . Network integration strategies contribute to better quality, access and continuity of care [62] , while helping prevent service fragmentation or duplication [63] and user dissatisfaction [64] .
There are four important limitations to this study that should be noted. First, the data are cross-sectional and, as such, cannot be used to draw cause-and-effect conclusions. A longitudinal study may have revealed further differences in work role performance among mental health teams, both during and after the reform. Second, although our sample was sufficient to run the analyses, effects had to be substantial in order to be detected with only 79 participants. A larger sample would have provided more nuanced results. Third, only team managers were solicited for the study; the great majority responded to the questionnaires with assistance from their organizational administrative data banks and based on team consultations. Yet it is quite possible that their perceptions of work role performance may have differed from those of their team members. Variability in questionnaire responses among participating networks may also have been affected by whether or not managers actually carried out the consultations of administration data banks and their team members. Finally, the study design did not permit us to test for associations between work role performance and user-related outcomes, such as recovery, or quality of life.
Conclusion
This exploratory study was innovative in assessing the perceptions of 79 mental health team managers in order to better understand the association between work role performance and a comprehensive range of variables related to team effectiveness, while also examining their inter-relationships with exogenous variables in the model. Work role performance in mental health teams was strongly influenced by the use of standardized procedures and evaluation tools and, to a lesser extent, by clinical approaches, as strategies that would also impact on quality of care for users with mental health disorders. The findings of our study suggest that healthcare systems should improve training in these areas. Most variables associated with work role performance were also linked with network integration strategies, suggesting that more systematic implementation of such strategies may indirectly increase work role performance to the ultimate benefit of users. Finally, the results confirm the influence of seniority among team managers on work role performance, but also on other associated variables, thus highlighting the value of stable management within healthcare systems. 
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